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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam Sunrise Lake Dam

State Located Missouri

County Located Wayne County

Stream Unnamed tributary to Rings Creek
Date of Inspection 12 July 1978

Sunrise Lake Dam was inspected by an interdisciplinary team of
engineers from the Memphis District, U. S. Army Corps of Engineers.
The purpose of the inspection was to make an assessment of the general
condition of the dam with respect to safety, based upon available data
and visual inspection, in order to determine if the dam poses hazards
to human life or property.

The guidelines used in the assessment were furnished by the
Department of the Army, Office of the Chief of Engineers and devel-
oped with the help of several Federal and State agencies, profes-
sional engineering organizations, and private engineers. Based on
these guidelines, this dam is classified as a small size dam with a
high downstream hazard potential. Failure would threaten the life
and property of approximately 3 families downstream of the dam.

The inspection and evaluation indicate that the spillway does not
meet the criteria set forth in the guidelines for a dam having the
above mentioned size classification and hazard potential. According
to the guidelines, the spillway is required to pass the Probable Maximum
Flood (PMF) without the dam embankment being overtopped. The spillway
will ounly pass 15 percent of the PMF before the dam embankment is
overtopped. Because the spillway will not pass one half of the PMF with-
out overtopping, the dam is classified as "unsafe non-emergency'.
The spillway will not pass the 100-year flood without overtopping,
which is a flood that has a 1 percent chance of being excecded in any
given year.

Other deficiencies visually observed by the inspection team were
trees and bushes on the embankment and adjacent to the spillway,
erosion gullies and animal burrows on the embankment, and secepage.
Another deficiency found was the lack of seepage and stability analysis

records.
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It is recommended that the owner take action to correct or
control the deficiencies described. Corrective works should be ‘
in accordance with analyses and design performed by an engineer 1
experienced in the design and construction of dams.

(YERRY 1/ ANDERSON
; Hydraul1c Engineer
Memphis District
Corps of Engineers

LADT ] RDyewia

ROBERT M. DAVIS
Geologist

Memphis District
Corps of Engineers

S, Mnree

KIOEN E, MONROE
Soils Engineer
Memphis District
Corps of Engineers

SUBMITTED BY: SIGNED 83 SEP 1.0

Chief, Engineering Division Date

APPROVED BY: SgGNrP 42 SEP 13

Colonel, CE, District Engineer Date
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Overview of Lake and Dam
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SECTINN 1 - PROJYCT TIFORMATION

1.1 GENFRAL

a. Authoritv. The National Pan Inspection Act, Public lLaw
02-367, authorized the Secretary of the Army, throuch the Corns
of Engineers, to initiate a proaran of safety inspection of dams
throughout the United States. Pursuant to the above, the District
Engineer for the St. Louis District, Corps of Engineers, ‘irocted
that a safety inspection of the Sunrise Lake Dam be made.

b. Purrnose of Insnection. The purnose of the insmection
was to make an assessnent or the eeneral condition of the dam
with resnect to safety, based unon available data and visual in-
snection, in order to determine if the dam poses hazards to human
life or prorerty,

c. CLCvaluation Criteria, Criteria used to evaluate the dan
were furnished by the Denartnent of the Armyv, Office of the Chief
of fnpinecrs, in "Recormmended Cuidelines for Safety Insnection of
Dans." These cuidelines were develoned with the heln of several
Federal avencies and nany State agencies, nrofessional encineerine
or~anizations, and private onaincers.

1.2 DESCRITTINN OF PROJECT

a. DNescrintion of Damn and A»martenances.

(1} The dam is an carth structure built in a narrow vallev
in the unlands which bovder the Mississi»»i Imbayment
Tenoeranhy adjacent to the valley is rolline to steen,
Soils in the area are formed of red silty elavs with
framments of dolonite and chert., Toposranhy in the
vicinity of the dan is shown on Plate 2

£2) The soillwav is lecated in the richt abutment an!

cnnsizts of a conerete weir and apron, A lake drain
ceasisting of a pipe is connected to a 9-inch control
valve downstream of the dam embankment.

(7Y TPertinent phvsical data are given in naracrasn 1.3
below,

b, location. The dan is located in the northwestern »ortien

of Uavae County, ‘lissouri, as shown on Plate 1. The lake forned




wrrerson, Tissonri Cuniran cle sheoet
rorthy Ranee D oPast,

Criveria for deterninine the size
dans and Doocamndrents are prese 1
ines referenced in »naracranh 1,1 ¢ ahove.  Based on thess oritoria

ais danm and inpoundment is in the snall size catenory,

azard Classification.  Guildelines for deternin

' .
s v Ty e,
CoadZard

1S ation are sresented in the same cuidelines as raferonced
Aaracranh ¢ oabove,  Tased on referenced culdelines, this dan

1
in a High Hazard Classification.

This Jdam 1s owned by “ountain Lake

at, Missour

[

f.  Puarnose of Dan. The dan forrms a D-acre recreoational lake,

1struction History,  The dam rerortoedly was
) in 1925 by a land develonment conmany, but
atrer conpletion the dam failed. Then in 1928, the existing

was constructet on top of the residual embankaent.

h., Mormal Onoratin-s Proccdure. horrmal rainfall, runoff, trons-
pirati o, ax Tavansration all conbine to maintain a relative stable
water zurrace clevavion, A lake drain is utilized “or drawine Jdown
the lake 1ovel Cuarine the winter months for biolocical raintenance

NP o
0" tihce lokho.

VEITT DAY

cviowd

N acres (1973 inventoeory).

acras (Tomosranhic Caadvanale),

tiniece \rea -

b, Pizchar-e at Donmsite.

(17 A1 discharce at the & is thrmrh an uncontrolled

conerete spillway,

(2)  Istirmated exoerienced maxirtun tlseed at the damsite -
unknown.

(3}  Estimated unsated spillway capacities at rnaxinun neool
clevation - 300 c¢fs.

¢. I'levation (Feet above

(1Y Top of dJdunm - 557.0 + (see Tlate 3).
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(2) Snillway crest - 351,72,

(3) Streanbed at centerline of dan - 533 + ([xtrarolation
from survey).

(1) ‘aximum tailwater - unknown.

d. Reservoir. Lenath of maxinunm pool - 1100 + fcet (11SAS
Quad an.)

e. Storace {(Acre-feet).

-~

(1) aximun - 72 (12873 inventory).
85 (11365 OQuad “lap, Survey and 69 acre-‘eet as
nornial storage).

(2) iormal - ¢0 (1973 inventory).

f. Rescrvoir Surface (Acres).

(1) Top of dan -~ 12.9 +

(2) S»oillway crest - 0.5 +.
a. Dan.

(1} Ty»e - carth enbhankrment.

(2) lLennth - 150 + Teet.

(3) tleicht - 24 feet naxi-wn,

(4) Ton width - varics fron 5-2 + feet.

(53} Side slones -

.

(7Y Dounmstrean - 1V on 1.8 (Averave),
(M) Unstream - 1V on 2.4 (Averace).
(6) Zonine - unknown,

(7} Inmpervious core - unknown.

(8) Cutoff - unknown.

(9) Grout curtain - unknown,




h.
i.

ey
)

NDiversion and Nesulatine Trnnel. None,

Snillwav,

Tyve - an uncontrolled concrete weir,

TO'L!_CI ine ™
Tve -
Lenwth of nin
Ivvert o7 nin

- 554,8

fe

o4

ct i.s.l.

49,5 + feet n.s.l.
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SEOTTND 2 - JNATURIRTIA DATA

2.1 DUSIGH

Lo desiva data are Lnown to exist.
2.2 CoNSTRNCTION

The dam renortedly was initially constructed in 1025 by a
1and devalenrment comnany, but soon atoer cornletion, the dan
failed. 7Thea in 1928, the existiar dam was constructed on tan
af the reostlunl enbarinent.
2.5 OPITIATITN

Lolnhe drain is utilized For Jdrawins dovn the lake leval
Jarine the ciater rmonths Tor blolosical rintonance o7 the loke.
2.F 0 BEVALDATION

A, Availatilites The only encincorias Jatn realily
availabls oro the nersonal recollections o the Loaue rmerhers,

b The ficld and visual insvections »roasontod
herein are adenitite to suphort the conclusions of
tals reort. Seepage and stability analyses comparable to the
requirements of the "Recommended Guidelines for Safety Inspection
of Dams' were not available which is considered a deficiency. These
seepage and stability analysis should be performed for appropriate
loading conditions (including earthquake loads) and made a matter
of record.

c. Validity. Not applicable.

[
)
i
-
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STCTIM 5 - VISUAL TUISPUCTTN

3.1 FLIDINGS

a. General, isual insroction of Sunrise Lake Manm was nerfor et
on 12 July 127, Personnel maliine the insnection wore ormlovecs of
the "ermhis District, Corns of I'meincers, and included a reolo-rist,
hydraulic earineer, an! snils en~inecer. Also a Leacue nmerd
anied the iasnectiom ten Sheciic ohservations are discnsseld

Hl CCOMIY=

.

b Project Tonlovve  As the slan was constructed from local mate-
rials it probably consists of red silty clay with dolomite and chert
Tra-ients internixed.  The red clay is the result of weathering
of the unaoerlying Lolomito. The soil represents the Recent
which Iios unconformally on the minence tormation of the Cambrian,
The Tminence consists of a tan to lieht brown, fine to mediun
erained, nassively bedded, moderately hard calcarous Jolovite,

The Jdnm i< Tocated in a Seistic Zone 2.

N

c. Dam. Thoe crena o the dan has <chrn1 erosion mullies
th the upstrean and Jownstrean sides of the crown, and these
ies contiaue soveral feeor downslope (see Photo 3). The crown
to 07 . Dne aninal barrow iz Iocazat in

BRI o I0N Iaat from the risht abutront (soo
PuoLo 5. e entire dan enbanknent excent for a narrow nath on
the crovn is aversrown with trees and bushes (seo Dhotos 2, 5
6). The alicanent of the dam, as shown in the sketeh oarosented on
Plate 6 is "V shaned toward the downstyean,  The "W shaned alinn-
ment is prohabhly couzed hy canstruction of the danm on the residual
enhankrnient o0 the failed dom discussed In »ararsranh 2,2,

~ -

0 ot

3 (

*
C

v A
PO Y

!
Ay

Pased on the cross-sections nresented on Nlates 4 oan!) 5, the

unstrean enhanbnent has an averace slone of IV on 2,000 The down-
stroan enbanlinent slone is very steen (1V on 1,0W avernas slone)
as shown on Plates 4 and 5 (see Photos 5 and 6). A 20-7oot wide,
arca o soturation is lecated on the downstrean embanknent sione
at haselinte station 4+22 (see Phetos 7 and &), The areca beoins
at elevation 516 feet nm.s.l. on the slope and continues downslope
to the toe (elevation 537.6 feot nes.1.).  The area is soft and
percolates a siall auantity of water,

An area of lisht scenace flow is located adiacent to the
downstremm toe between haseline stations 1+335 and 2+25,0  The area

is soft and sceps less than 5 epn. On the downstrean slone of the

6




left abutnent at station 4+72, a heavy flow of scepase herins at
eclevation 546,83 feet n,s.l. The quantity of seepace increases
coing Jdownslone, until at the toe (sce Photo 9) the secepane flow
is aprroximately 160 gpm.  Downstreanm of the toc, the ground
surface is soft. Upslone from the toe, the aren is covercd with
rock fraenents and therefore the ground surface on the slope is
firmer. The left abutment seepage reportedly began about 1955 and
since then, there has been very little variation in the flow.

d. Annurtenant Structurcs. The spillway is located in the
richt abutient and consists of a concrete weir and anron ‘sce
Thotos 10 thru 14)., Two concrete walls annroxinately 6,5 feet hiah
and 12.2 feet loneo narallel the anron. The concrete in the snillway
s generally in good condition. A '"V" shaved notch, 13 inches deep
s cut into the concrete veir (sce Photo 15). A ston lor~ hns heen
X on the lakeside of the notch to deter the flow of water
throwetly the notch.,  Trees and bushes are arowine adjacent to the
snillwav,

A lake drain consistine of a pine is connected to a O-inch

control valve Jownstrear o7 the dam enhanknont (see Photo 14).
Tho valve is new anl anmears in cood condition. Because of the
unaccessible location of the drain, it could not he insnected.
Reoortedly the lake level is lowered overy winter by the Iake
droin,

e. Rescrvoir Area, Mo wave wash, excessive erosion, or slides
were observea aionn the shore of the reservoir,

£, Downstrean Chanmel. The downstrean channel is overarown
with trees and busies just downstrean of the shillwayv (sce Photo 12).

3.2 BEVALUATION

Gone of the conditions observed are sicnilicant enocush to
indicate a aced fFor immcdiate remedial action or a serions notential
o tailure, Visually observed sceopare, vecetation on the enbanlnent
an! adjacent to the s»illuav, and eroston cullies and animal burrows
on the embankrment crown are deficicencies which, left uncontrolled
or uncorrected, conl! lead to the development of potential problems.




SECTION 4 - OPEPATIONAL PROCEDUTES

4.1 PRocEpuns

The spillway is uncontrolled; therefore, no resulating pro-
codures exists for this structure. The valve controlled lake
drain is utilized every winter to draw down the lake level for
biological lake rmaintenance.
Q.20 MAINTIENANCE OF DAY

Little naintenance has been done as shown hy the verctative
arowth on the embanknent and adjacent to the spillway, and the
erosion gullies and animal burrows on the embankrment crown.

4.5 VAINTITIANCE OF OPTRATTNG FACILITIFS

A new control valve has recently been installed. No other
information is available concernine maintenance of the lake drain.

4.0 DESCRIPTION OF ANY "ARVING SYSTIN! IN LFFECT

The insnecction tean iz unaware of any existine warnin-
systen for this dJdan. ﬂ

4.5 EVALUNTTON

If the uncontrolled vecctation on the embankment and adincent
to the snillway, and the erosion on the cmbankment crown are allowed
to continue, potential problems could develope.




SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data. No design data are available.

b. Experience Data. The drainage area and lake surface area
are developed from USGS Patterson, Missouri Quadrangle. The spill-
way and dam layout are from surveys made during the inspection.

c. Visual Observations.

(1) The spillway and the exit channel are in good condition.

(2) Small trees and bushes are growing adjacent to the spill-
way and in the downstream channel.

(3) The spillway is located on the right abutment.

(4) The valve controlled lake drain could not be inspected
because of the unaccessible location.

d. Overtopping Potential. The spillway will pass 15 percent
of the Probable Maximum Flood (PMF), without overtopping the dam.
The Probable Maximum Flood (PMF) is defined as the flood discharge
that may be expected from the most severe combination of critical
meterologic and hydrologic conditions that are reasonably possible
in the region. TFor its size and hazard category, this dam is required
by the guidelines to pass from one-half PMF to PMI'. However,
considering the high hazard potential to life and property of approx-
imately 3 families downstream of the dam, the spillwav size and/or
height of dam should be increased to pass the PMF, without over-
topping the dam. Because the spillway will not pass one-half of the
PMF without overtopping, the dam is classified as "unsafe non-cmer-
geney'. The spillway will not pass the 100-year flood without over-
topping, which is a flood that has a one percent chance of being
excevded in any given year.

The effect from rupture of the dam could extend appreximately
2 miles downstream of the dam. There are approximately 3 inhabited
homes downstream of the dam which could be severely damaged and lives
of inhabitants could be lost should failure of the dam occur.




SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations. Visual observations of the dam and appur-
tenant structures are discussed and evaluated in SECTIONS 3 and 5. The
very steep downstream slope (1V on 1.8H) and the observed seepage areas
on or near this slope raise concern for the continued stability of this
dam. These conditions indicate that the stability safety factor of the
downstream slope may be extremely low when compared to the suggested
safety factors presented in the "Recommended Guidelines for Safety
Inspection of Dams', and that a potential for internal piping of embank-
ment and foundation material exists.

b. Design and Construction Data. The design and construction data
were limited to that information discussed in SECTION 2.

c. Operation Records. There have been no known operations which
have affected the structural stability of the dam.

d. Post Construction Changes. No post construction changes, other
than those referenced in paragraph a above, exist which will affect the
structural stability of the dam.

e. Seismic Stabilitv. This dam is located in Seismic Zone 2.
However, it is located very near the boundary betweecn seismic Zones 2
and 3. Since this dam is located in Seismic Zone 2 and the proximity of
Seismric Zone 5, it is possible that an earthquake could occur of sufficient
intensity to causc severe damage or failure of the dam.

10
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety. Several items were noted during the visual inspection
which should be corrected or controlled. These items are trees and bushes
on the embankment and adjacent to the spillway, erosion gullies and animal
burrows on the embankment crown, a very steep downstream slope, and observed
seepage. Seepage and stability analyses comparable to the requirements of
the "Recommended Guidelines for Safety Inspection of Dams" were not avail-
able which is considered a deficiency. These seepage and stability analyses
should be performed for appropriate loading conditions (including earthquake
loads) and made a matter of record. Also these analyses should be utilized
to detail the corrective actions called for in paragraph 7.2. The Probable
Maximum Flood (the design flood) and one half of the Probable Maximum Flood
will both overtop the dam.

b. Adequacy of Information. Due to the lack of engineering design
and construction data, the conclusions in this report were based on per-
formance history and external visual conditions. The inspection team
considers that these data are sufficient to support the conclusions herein.

¢. Urgency. The remedial measures recommended in paragraph 7.2
should be accomplished in the near future. The stability and seepage
analyses should be given priority by the owner and accomplished without
delay in order to determine if corrective measures are neccessary. If the
safety deficiencies listed in paragraph 7.la are not corrected in a
timely manner, they could lead to the development of potential problems.

d. Necessity for Phase II. Based on the results of the Phase 1
inspection, no Phase II inspection is recommended.

e. Secismic Stability. This dam is located in Seismic Zone 2.
However, it is located very near the boundary between Seismic Zones 2
and 3. Since this dam is located in Seismic Zone 2 and the proximity of
Seismic Zone 3, it is possible that an earthquake could occur of sufficient
intensity to cause severe damage or failure of the dam.

7.2 REMEDIAL MEASURES

a. Alternatives. Spillway size and/or height of dam should be
increased to pass the Probable Maximum Flood without overtopping the
dam.




—

b. Perform seepage and stability analyses to assess the safety
concerns raised by the observed seepage, the saturated area on the
downstream slope, and the steep downstream slope. Use the results of
these analyses to design appropriate corrective measures.

c. O & M Maintenance and Procedures. The following O & M maintenance
and procedures are recommended:

(1) Remove trees and bushes on the embankment, adjacent to the
spillway, and in the downstream channel. Care should be taken during
removal not to destroy the existing conditions of the embankment, the
spillway, and the downstream channel.

(2) Establish and maintain a grass cover on the embankment.

(3) Repair the embankment crown where gullies and animal burrows
have formed.

(4) The downstream slope and toe should be closely monitored for
seepage and erosion. If seepage quantities and/or erosion observed
during monitoring indicate increases or signs of material being piped
from the embankment, immediate action shall be taken to rectify these
conditions.

(5) A detailed inspection of the dam should be made at least every
5 years by an engineer experienced in design and construction of dams.
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HYDROLOGIC COMPUTATIONS
1. HEC-1 was used to develop the inflow hydrograph for PMF and
hydrologic characteristic of drainage basin.

2, HEC-1 uses Snyder Method for developing synthetic unit hydro-
graphs with Clarks Modification.

Final Variables

Drainage Area 0.50 sq. mi.
Travel Time of Runoff 30 min.
Initial Loss of Ranifall 0.5 in.
Average Loss Rate 0.05 in./hr.
Ce 0.60
Cp 0.698
PMF Rainfall 26.9 in.
PMF Percentages 6 hr. 102
12 hr. 120
24 hr. 130

3. The inflow hydrograph was routed through the reservoir using
HEC-1's modified Puls option. The broad-crested weir equation
was used to calculate spillway discharges.

Spillway

C =

3.0
L = 29.3

Top of Dam
C = 2.8

L = 200 feet (ecl. 557.0 feet m.s.l.
250 feet (el. 557.5 feet m.s.l

4. PMF rainfall distribution, inflow hydrograph, and outflow
hydrograph are shown on Plate Al.

)
)
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PHOTO 1: Overview of Lake and Dam

PHOTO 2: Overview of Lake
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PHOTO 3: Crest of Dam

PHOTO 4: Overview of Concrete Core Wall




PHOTO 5: Concrete Core Wall in Vegetation
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PHOTO 7: Downstream Slope

PHOTO 8: Erosion Gully on Downstream Slope
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PHOTO 9: Large Tree on Downstream Slope

PHOTO 10: Seepage Along Downstream Toe
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PHOTO

12: Principal Spillway ~ Bridge Crossing
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PHOTO 13: Paved Section of Principal Spillway Channel

PHOTO 14: Principal Spillwav Channel
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PHOTO 16: Lake Drain Discharge







